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(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To control the cooling speed of a 
recording layer and to improve margins for recording linear velocity 
and recording power by defining the volume resistivity of a reflection 
layer of a phase transition medium within a specified range. 
SOLUTION: A lower part protection layer 2, a phase transition type 
recording layer 3, an upper part protection layer 4 and the reflection 
layer 5 whose film thickness is >40 nm and <300 nm, and the volume 
resistivity is >20 nQ.m and <150 nQ.m are provided on a substrate 1 
in this order. The thickness of the recording layer and the protection 
layers are selected also considering an optical interference effect 
accompanying to multilayer constitution. At this time, by using the 
reflection layer of a low volume resistivity, the linear speed margin 
and the recording power margin are improved. Particularly, when the 
upper part protection layer 4 is made relatively thick such as >30 nm, 
a remarkable effect is obtained. Then, in recording/reproducing, etc., 
in a low linear speed, by combining the reflection layer 5 of the 
remarkably low volume resistivity with the thickened upper part 
protection layer 4, a phase difference by a phase transition can be 
used effectively, and recording sensitivity and linear speed 
dependency can be improved. 
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{^m^3-l 33 8, ¥1-1 69571, 5pl-^2 
0 8 7 4 4, 5p2- 1 28332^) %fe5;b«^c3[)M 

) [ 0 0 5 0 ] * fc, $fe{CM/^?^- r i: < , *®ttje^tC7-' 
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[0 0 5 1] $e,;&Sl^Sfe^i:Wm^S:#Sfe«>tc lo 

^^5: 4 0 n mRi* 3 0 0 n m^AT. #MS1*MG)^ 
3® 5 0%m:*««i^^i*2 0 n Q • ml^JLhl 5 0 n 

[0 0 5 2] :*:58^9^C^3V^T^dU i|t{C3 0 — 6 O nmi: 

ffiiVN**^* ^(ftWtCttZ n S, Z n T a S 
2 %) b < tt^±!SeSHb!^5:#3St) L < tttg^i: bX 2 
0 ^;i/%eU: 9 0 ^^Mof^y-^^ mMWL^^^ b < tt^i- 
jSBaK*n 0 0 0iCRi:(Di^?M*fl:^4liA^e>^S«^ 

mfltJb^*bV^„ <k»J:R*W?»C«La, Ce, Nd. Y 
m(D^:iM.oM\\M^ 5 0 ^;i/%JM± 9 0 =^)\^%wr^ 
t^^^flm{^s*^M*Lv^. &SV>li, ZnS, ZnO=b 
b < t4#±ISeSHbi|*KWfflfig<5!)«gHS: 7 0-90 ^ H 
■rszii:*^*bv^ 30 
[0 0 5 3] 34xe.i:ig^$n-5^$iiL^.%jb<«^ 

Ca, Sr. Y, La. Ce, Ho, E r, Yb, T 

i, Zr, Hf, V, Nb, Ta, Z n, Al, Si. 

S^S4x-5^^tmi:bTli. Y, La, Ce, Nd^ 

bv\ 

[0 0 5 4] SS^, ^e>nTVNS«^^T', Si 0*40 
Mod= (X>/<D--7^S*<S-^<Z)lBifiD 
{CjcoT^^Stl-g). ^SN (signal to noise ) it?: 

[0 0 5 8] J:»JAf*W^i«i:bTti, CD-RW&S 
v^ti»$m^ll'^D V D i: bT C D b < tiD V D i: 

^fAM-tSrlBSibJtil^CDDCIf^M^ iWm.^^^ 50 



(8) <1tgi^l0-3 2 64 3 6 
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*2 , Ta2 O5 , AI2 O3 , A IN, S i N^S:±^ 

y\ tj^n. Z n S : S i O2 *^^J&-5±giS^M®®^ 
S:3 0nnUJU:6 0nmJSilTi:U MM^tCO. 5M^ 
%RJi5M-f%JeAT«)^F*fiifeS:-&t?A l-^$:fflv^«,3 
^l;{^1^34^Tv^s#!)*^fe•S7b^ (i|^^7 - 2 6 2 6 1 
3) , b*^b^Offi)S«tfb5, l«^'fb<Dfe«){C)KSt 
Sm^S: 1 0 0 nmJ(JtTi:-r-g)3,i:3{)W* bt^«ti:*H*f 

[0 0 5 5] i^r>x. Bmmm^iihxmLmmifi&^ 
fci:bT=b, im3^m<Dmimiz-o^^xit±<ms. 

fS;^+5)-J& 1 0 m/ s JSATfCfeW-Sffi^iiJgcT*^), IB^ 

asbTv^So 

[0 0 5 6] :i4x{4, ^mfgm^nMizh. mmxMiz 

S, se>fC*fe, iaat?'Vh?:fiJfflbfeS^I¥ffl3tiB» 

«Ei*ii:c?)S^i£lc®Sbfe^J^, €SpBIIIcovnt%, 

bV^S8it0!I^COV^-Cm^-r€>, f^*)^, ^^lfflt«)S 

[0 0 5 7] #ic, HCtif^y hizi5»^mmi:mmv 

X^mt^o (Modulation. &C?Xit!Mo d t.V^ 

-^**tS^>iJ<'A/t4f->S:i3Mtbfeiei. S^ii^&D 

c?!7^v^'j y^vmx'mMi^rz.^3Ly^u--m^'m 



/ (x>/<n-y±ag^'<;i/) (2) 

tm^m%) tCfeVNT, «:RV-^ (CDTHil IT, 
DVDT'ttl4T) ®h^v>^©M^^I top 'fS-^ 

®|iiiiii:cDJtiii/itop (=bb<»ii4i:ltop ® 

it. Ii4/Itop ) ilbT^^StlS. 

[0 0 5 9] ft-^l^Ill (*;b<ttli4) *^±i2^a 
(D3:>/<a-^*«#®iSitiS(Cffi3U Itop*^-e(^ 

fe*J, 33fetf*JMod>0. 5T'feSrilA^*bV\, 



(9) 
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I top it^±. v-i^p4 (^mm) <mffi-v<Dmi 
[0 0 6 0] nm^mmiu (t>L<iiiu) it^m 

Ill=Iref + 1 phase 



1 0-3 2 643 6 
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(3) 



(5) 



fl:T'^S®T?, -7r< (Ci^BMXOOD^ti,. ;c< 
^> = — 4 w n dyx 

«•^>A^<^c^s*^^4><oT'*-^>„ asji. d{ii$ 

A = 6+<l>=5-4 7rnd/X 

t-Jfcfct, I phase 1 11 ^mi^^-^^:^fui 30 
-7f<6<0 

10 0 6 5] -r^Q:*)*,, 34xe.H:^*fflSSti, h^>y 

■fb^mii^^^^^zr^^ ty^-:fjimm:immiz^tii^ii 

RC=2 { (IL -IG ) / (IL +IG ) } 



(4) 



(6) 

♦S*>e>, Jr<3><2?ril%,fffi^l?$5. 

[0 0 6 3] )1fct'-AF^T'^mW^¥SM®^^{d:, 3 

A' 

(7) 

*"^Iphase >Ot-tSfe«?)fC(J, A*«+;ria«gi:;&^ - 



<z)2f^o h ^jEmzmm-t^mmpmizis^ ^xm 

[0 0 6 7] MI^)fe^«H4{C^^J;e){C, h^^y^r 
■^II +l2 = (A + C) + (B + D) $>^^ Z.ZXI 



50 



(8) 

^x^-r. 9m^tit^-r—!7(Dmm8^^tLxmmL 
^^itizj:&mm8^^ft?>'mii)^$>:s>. 

[0 0 6 6] ^3T'^i/T;b- 3>h5xhRCi±J&lT 

(9) 

1 =A+a 1.2 =B + Di:^aLfe, m^ityyf-:^ 
5^ I La. lGa5:fflt^S. 

CO 0 6 8] ?smmaymiz^^-:fytyzL:/jim^pph 
it 



(10) 



10-326436 
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PPb= I Ii -l2 I 
^T'liP P b S: IG T% P P a S: I top T'^fbbfe 

ffi5:fflv>s. I top izmt>-Dx^m!^(Dm(o^i^mMm 

iGa^ (iGa+lLa) /2 S:ffll,>Tmfk-r'5«^%fe 

[0 0 6 9] l@gkZ)-9— jWI'^, :>-«y>>n:/;i/ 

(DPP, Devided Push-pull > . *f6^8T'ti. zf^^/t/ 
=L ZfJVm^(f>mm^<0^(0 ?rPPb*U<ttPPbT'^ 

*^e>0. 1 Ani5t-:7-fe>y hUit^^OD I II -l2 Iffi 
S:ffl^^■CV^S;{^^, *|g«T'ttPPa©ie*rffli<*CDi|tS 

[0070) E4 tCfeV ^T bf>j; ^ T >V 

t>t>. 5i?(D»Sr*^»-t, h5«y^>ty-t^- 

-7r<A<-7r/2 + «:/8 

SB*- JT / 2 ;t / 8SKmyxttfi^*6Hi:»^-& 

[0 0 7 2] iB^gt^fcfe^r^Tii, temm: 

®Hi*^T?r#^L^*^ofe. IBl^-y htM'&y, IBS 

-jc/2-h:/8< a <- 



(10) 

*H5{CfeVHT I II -l2 I aM^li, ^m^<DIi , 
l2 M-§-®{SM?g8ijg-7W;b^ (LowPassFilter , LP 

F) mm<m^. /t^fc-Mpi^x-fe-s, ii , 12 

[0 0 7 1] #ic, ?l^$(cj:S^ffi<i>i:^B^i:#^K 

*aM®*?:fiJM Lfc C DT'CD i/zj.zfjvm^^t: m 
<tin:3/2i:2jr®r^) T'feSZlilA^M* UVV 

(1 1) 

[0 0 7 3] $mmy-'>^§m-t&m^. •^-'^km 

fcbl*, iaii^©PPa«M^i>-t'S (PPa<PPb) 

p p a A^*>* y jct,/h$ < y -r^T h V >v ^> 

-H:/2 + jr/8 (12) 
★T'ti, ffiW^T'^-fbLfciy^v J/^^;i/M-^P P b/ 1 



[0 0 7 4] |B^tg^<7);5*f^T5:fflofc«)tC-9- 40 g > PP a/lGa^rffl^^T, fB^^®:;'''^^'^.:/;!^^ 

-^^mmiiXWm.-t?>:^tLX. tm<DJ^oiZ. dp ^LNPPR (Normalized Push Pull Ratio) Sr^^LT 

NPPR= (PPb/lG ) / (PPa/lGa) 
= (PPb/PPa) (iGa/lG ) 
= (PPb/PPa) Itop dtop -Ill/2) /IG 
= (PPb/PPa) dtop/lG) (Itop-Ill/2) 
= K-Itop (PPb/PPa) {1- dii/Itop ) /2) ) 



= k 



top 



(PPb/PPa) (l-Mod/2) 



(Z:3T'k = Itop /IG ) (13) 
[0 0 7 5] Zl® (13) ^lCjfeV\T, mmSJSafA 50 fC3&H*Ht)S]®tdU P P a tM o d T'feS. V^-f4x=b:*:^ 



(11) 
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fci- ommi*)yh^\,^zttiiiff^L\,^t^ti^, Mo 

d&ZfPP a(OM:^^::k^<ti>m'^.ii^^^t (11) 
^ PPaS:ffi5feLT:^^<fsm^>e>tt (12)^ 

[0 0 7 6] ^{C^iS-t^DPD (Differential* 

-w/2<<I><-a:/8 



20 



0-32643 6 



* Phase Detection) :^T'{i, PP aOm'J-^^RSt^ 
iGa^ (iLa+ lGa) /2^-^i(SftrS©T% zn?) 
®Mii>?it*T-A^;ioTD P Pm^ii^mi^K.:K^.<fj:i) 
-fM^Ztff^^ayX' (1 1) ^©|gHT'cl:»;-;r{Cia 



(14a) 



to 0 7 7] ^fe, mmkizm^sM^it^'ptjL 
phase ^■i^^^mz^^m^m^^^im.i\jm-i.z\t 



-jr/4-;r/8<4)<-jr/8 (14 b) 

[0078] $e,fC*fc, -»r/2 5:j@;^.T-7t{Ci£^ 



(-7r-4>) -7r/8< _ 
W (fB^mM«7 8 0 nm) iZf^Mir^m^^ CDi: 20 

[0 0 7 9] 1 2 5 5 0T-»i> 

3 5 0~6 0nm. ^0. 3~0. 6Mm7t)W*L^^ 

LfcJ:e)«;M«I^C^V>TJi, j!^3tt2 0nmJ£U:4 

^::^;i/m#*'o. 1 J:t»i®KltC;*:%<;^y^t-<, * 30 

^®«0. l~o. 2JCJt^Ti®B»C*§<;5:»A ■l^ 

[0 0 8 0] liigL:^-A-^>f h©A^$;S:tK^M-^<z) 

<t b < fi 3 0 n mJW 
±4 0 n m^T"efe&. 4 OninJ:yag<-rSil, iSW 

Lk:<<ii:s. ffi^(3D:/'yf>a.^;i/CD^pp 

<(i2 0nin^»J^<U iU»*L<ti3 0 nmj:y 

[0 0 8 1] ma?$7!)^2 0~4 5 nmOyfSSM 

X(Dm\Zi:^m^<i>\t. -0. 1 6 7r7!)^e,-0. 3 6 



< (-jt-$) +;r/8 (1 5) 

;tWC (7) ^©AS:-;ria^iif§;t»tC{i, 6 &- 

0. 8 4 Jl:;b^p>-o. &A7ciLrji^Xomm^i:^-t 

-0. 3 4jr*>e,-0. 14 ;r2;^*itfj:v%„ 
[0 0 8 2] ;5:d3, IB^O^S^T;!/ • 3> h^X hCD 

[0 0 8 3] ^**3*,, h5->:^>y-9— df*^*%;b>o)^: 

^■'Xit&^timmizmM^ti^-tKfjL^. mm(Dmm'\i 
[0 0 8 4] *^b«lE«c®?ip^iaiT'«as^ «B^rfe 

iiL:t-/t-^xr ^WA^^©®*^e>S|l||g^Cf!l|5g;{)^fe^J. 

0. e fimj:vm^^tm^itm^-m<vmLtLx. * 

fe,^0. 4 Mm<J;y!Rv^i:O*:/;i/0#&(CJ:^:t-/\' 
hm^mzj:^^^itimL<tj^^(^xlfft L<;& 
<r\ CD-RWfCfev%TttJ:»JigF*L<tiO. 4 5/.m 
&JlO. 5 5 /tt mOTT'^^o 
[0 0 8 5] ^©J:e.{C. l3^$tlAc#S®V-ir{Cfe 



(12) 



#§§¥10-3 2 64 3 6 
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m^ii. MSG 3 0-^6 6 Onm, NA=0. 6 
~0. 6 5X'^n±i:no1SmtDVD^m^:^ixX 

[0 0 8 61 HKWtC, DVD®J:dfC«JSv-f5':S*« 

0. 4 ^Lmt^^^tc^^mmx-ii. -i-i^tm^m^m lo 

a.zf)im^mm^/b^ < LXX^. I phase ^^i:^^ 
h«)^ffi^?:CDi:y$e>{C±;r{C3a-:3t-JSJ;e). ^ft 

bass 6 5 0 n m * T'M< Jfc^® T% 
CDi:{Slfrai5Tfe»;, 1 00nmt5«&T'*5o * 

-re<A<-3/4 jr 

fl4«:^A^CD-RW(Z)7 8 0nm{C*fLT, 6 3 0~ 
6 6 Oniimmilfjt^tf^i^^'i^\,^B\im)lZiit?>i}\ 

[0 0 8 9] &rf. 9mm^(D^^jkxfmm^. 
mmm^^^xmm-ts,, 

(mm^mmi) f^~<D^(}tL^^mmmit. msbo 30 

Oi^LkSOOn m&,rami^-2^xmm • • ^5^5: 
^T^t)©T'*>oT> T3llfiWcDll@*'7 0nmJSU:l 
5 0ninJgilTl?JB#f¥3{>«2. 0Ri:2. 3«T, 4ffiBfb 

Mmm<Dmmii^ 1 5 n m«j:2 5 n m&rF. ±mmM 

(Di^i^3 0 nmJ^U:6 0 n mJiATT'®tf^*^ 2 . 
±2. 3 Jg^T, >RStM<Z)M»;!)>4 0 n mRh3 0 0 n m 
SirX'i*m&nmii^2 0 n Q • mJSJUil 5 0 n Q • mjet 

[0 0 9 0] 06-1 OlC^fiLhfCTSP^M^, SB^ 

±gi5«iJ®®> BiSim^m»t~m^(D4mmmzisi'f m 

^m(DmifTmit7 8 0 nmizi5i-f^mmi:m^^x 
t^So J^^TO0^cfev^T^i, -rr^s^o^&^eti, 2 

7t5:inAT. 7r^6g27tii;5;^J:-5{C^L/-rv^-5o 
(8), (11), (12), (14), (15), 
(1 6) ^^CfcV^T, 't^XZ(Dj:o^£m.nWLi:-m 

\i-t^X(D^^if^^<Dttf^-t^, 

[0 0 9 1] me-ioxiimtLx. m^<Dm&Tmn 

sub =1. 5, ±TBPfi^{*B#f^2. 1 0® (Zn 

s) 80 (s i 02 ) 20^ ^Mim^ ^mmmffym 50 
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* [0 0 8 7] z:<DJ:-i{C, i'3.>'';i/<D/jN3V>S^# 
(i, D P D (Differential Phase Detection) -jj^XOy 
iY^^-^X0m^8\ti(. (8) fCa^StlfelSHtC 

a^-tJ:e)(c, \^-Mm7:H\^ (tf^v Kga^j:)^i«a) fc^o 
T, 44)-#J{cBa?iJ$4x;fe^mSlA, B, c, D©m:^7 

S:fla^^T (B + C) M^CDlfttBt, (A + D) <g-^®fi[ 
fflOfitmMil LT^g|$*lS. «>S^^^4, TangentialPu 

sh?M\\iimfix^mti^^hfji^. ititi, (c+D) 

- (A + B) M-^i: LT^S4X.5. 
[0 0 8 8] Zl<DJ:e>J5:?S^i:(Z)5^1$$:S|«t-&fc 

( 7 ) ^® A S: - TT (Cifi^t-J, I phase fi^^Sr^fC^ 
(16) 

ff^A^-etl^tlnc =3. 7-4. 3i, ng =4. 2 
-2. 1 i®Ag5 Ine Sb60Te29, BMMVmm 
m2. 1-6. 0 i©Al99Tai ®#^&fe{fTV^ 

*l8WT'#^C^f*L^^tLT^^•&, Sb7oTe30^ 
S-^^je^RKJC 2 OM^=-%meS*T'<Z)^^$:in;tfc 

iB^^T'ti, 06-10 t.mmsm%^^!imims»tSi 

[0 0 9 2] ^ifc'U '^(Dmm, -t^iis^N, S, 
O, Se?:^AIIi-St)t^e^^^;5»^::^^^^cDT^ 
®5i^tt#33lT'{i 1 0M-?%aJ:^D-rs®ttigF* L < 
^VV Au, Ag, Al^^^lL-^^BMmX 

*)-5i«y, ;Sit^ifeM'fii{i#^>^fb-t-5t®<z), sit 

mx\t. Ag5 Ges 

5 b7oTe20'^tinc =2. 6 1-4. 4 3 1, ng = 
3. 6 3-2. 70 ITS)*), Gee Sb69Te25"ett 
nc=2. 34-4. 06 1, na=3. 54-2. 5 

6 i T'*)-5o 

[0 0 9 3] *-r06~9(i, BMm\tlOOnmX— 
^fcUfBa^ttl6, 18, 2 0 nm. ±mmm\i. 
3 0, 4 0, 5 0, 6 0nmi:Lfe®^<D, TSiSfi^ilg 

1 '^±BiMm(Dm-3^\t 6 0 n mg^gj: UJ^ltnti, mM. 
mz-t^X<Dj/t ^^LX L * ®T*, 1 0 0 n mT— 

[0 0 9 4] ifc, Iref ^'PVXt>i<^< t^f^MZ 



... 23 
mX'^l 0-1 5%{d;£vgi:$tt^„ 

10 0 9 5] me-^gcDfrnmr-itmimmmm 

^S/JvMttdi =6 0~8 0nm, ||2®^Jvfli{id 
2=250~270n mT'JtfiltSnSo -etlOi^lK^ 

dl , d2 {C2. 1/n (nttfitf*) fe^ttTtlti. # 
2. 0~2. 3T^S3&^e., dl tti±V%-tfv\8 5nmg 

ro 0 9 6] rmmMmmmi:)^2. o J:^Jt,/J^$^^t 

^g-t5fc«?){c«^fftL<;fevv mz. 2. 3j:»j:<ti:-r 
[0 0 9 7] 06Af>@7T'ti, T3P^iMM»:A^o*^e, 

9Rtop /aoi >o 
^^<m.^j>^^iirmmmimit i s o nnusj^rtc 

10 1 0 0] tfc, IS^!ai&om^«iK,^iKL<;5:5®T' 

irmmm(Dmm d o e> a d -rns i;. ^ i (Dmm 
^\Tsmxth^oi)\ si2®ii/jviitd2 ia«§T'fe5e);&^ 

Lxn%ti^X'm^ d 0 ± 2 ~ 3 %j{»^l^HS® 

bsst'^s. eaeoT, d© *wv>«t*M^®^iWiAd 
9^^<r>7.)^v ^mm.x\%. \.xi<ss£mpim,u 

SP^SMl^S:! 5 0nm$:z:x.TJS<L^V\i:-t€.z: 
mUTfeS. DVD®i^tC^$0. 6mm®r/'5x^ 

[0 10 2] 1 50nmi:v^^l^{i, ^i^oHimm 50 



^^^^ #gS¥l 0-3 2 64 3 6 
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oT#tffJ<^)m^*^^^> \im\<n>mmz'^m\zn 

^l:LT^^S. Kl 0{CT3l5^^9 5nin, ±aiJ«^ 
4 Onin®^®fe^MMJS«c#tt?:^bfc. f^^i 
0 ~ 2 0 n mOm&X^mXZ&m. 8 imit LT J3 *J . 
(8) ^mm- i^Z.X\tn<8<2n) SrfigfiSltS 
\z\mmmmm.imia l 7 n mRhT'«:t:fn««;6,;5iv^ 

[0 0 9 8] z.ay^mrjmtoTi's^yui. mmmmm 
10 im^^iim^^rmmmm-K^yyvu ±mmm 

mmii^ 3 0 n m^TT'ti. tmmm^ 2 5 n mJ«TO«g 
HT', Iref *^:^$<;&^di i: »J^i*©]^^:^T' 
Ji. (8) 5(:5:il^ct-3i:{iBliT'*So $e>Jc*fc, 
±aW^S®|g»3 0 n mJiilT-ef*. ^MWiMZ 0~2 
5ninSS{Cfel.%T{i, Iref OSJi«6H{CfeV%T, 

!o [0099] ^t.>;&< i:*,. umn-t^ymmmm^ay 
±^%mi. i^^m^h<},t±io%iim(ommx. a 
hxmmi^tmt^. it<8<2nx 

Rtop OTgp^aSDi ^^c#^4{cj3^^T. 

(1 7) 

4t{c®#f^2. 0-2. 3<DrmmMm^^t:im^. 
[0 1 0 3] 01 0(i)^m^:^mi±mmm6 0 n 
i-:t-A-^>{ hm^'mmit-t^, cd-rw^lt 

^t-S^, ISSi2. 4m/sG);t-yt-^^' 

^ Onm J:i)nmMmmi)W\>^t. CD-RW^LT© 

^±1 0 0 om<DmA^tm&^nr^mmx^-o 

?to Z<Dr:Lib. nrtg^^PKt) 2 5 n mJi^T. J: L < 

tt2 0 nn^J<T®g^®|^T% fefflMS i:mHZf£^ 

J^^izvr^^\ 

[ 0 1 0 4 ] H 6 ~ 9 (DMiz. ±mimMmmf)W< ^5: 
r>rzm^m.mLx\^^i}\ ±mmsmm*w^m 

mMmmiz^mLx^^j. ±mmMjm4 0nmx 

it. 2 0 n nitCfeV%TSJCijlWfa«:* *T'feS, 



(14) 



<l^^l 0-3 264 3 6 
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6 0 n mT*« 1 6 n mJSUlOf^M^T-li, 1"^ 
[0 10 5] ±^mMimi}^G 0 nmJ;»JJP^^ 



26 



[0 10 6] *98TO^Cfe^^T^i, ifciiT'St^{*^*3S* 

-5D2 +12 0^ 

[0108] -^L/T, 70^Di^l50nin 
6*^J>«;<t*» (8) ^Srjgfcf <tpfC^«^v>„ 

1 5~2 0%{c89:^-teCD-RW<DJ;e)^i3^«ffC 
feV^T^&MT&S. ilttC. (8) , (11), (1 

2), (.1 5) ^(D\>^rn(D^xmmi:^m-t^*^ 

*>^> i^MMffl 0~3 0nmlC^LTtt, JlgP^S 
MK^$:3 OnmjeU:, J: U ^9^* L < 6 0 n mf -S 3 

[0 10 9] zcDimcDmmiim^^tni. i^f A^fc^ 

[0 110] (mmms.9fm2) hi i, 1 2«, igft 
mi tmW)Wh^^m^^t~m^(o. m.-Si& 5 0 nmicfe 
\-^&tmmx:ki>. ^m<Djmmimn6 5 0 nmfcfe 

1 0 0 n mX—^t Lfe. 011, 12 i±^ti-?ti_hSIS 
U^2 0nmRtJ^4 0nmaM^X$>^o 6 5 0nm 

SI®*^^t^tC{±6** (8) ^i:m&Lo^Zt^'^t> 
^J3> 6 SOnintCfet-tSft^MT'fflVNfc^^^ 
mt. Al^^SM^l. 69-5. 34 i, ZnS: 
S i02 fi^2. 1 2-0 i, (M^Vm) nJK- 

aRtop /9Di2<0 



1 5nm^:^<b?fcV^i:^tt»&^l^C<Jt)^ofe„ 15 
nmjeAT©i^®]^(C0VNT{i. ^sKJ^S^Oi^H^fe^ 

iz%mMi!)^smx\ X'^niii 5nmsiLt(Dmmx-mm 

JPD3 ^ilf^,^:&7&W*D^^„ U*^U D2 , D3 
S:»< -rs^T'ttfit^BM Si)^ (8) ^®^{CAe>?5i 

10 [0 10 7] -e^T', D3 S:j|C< bfei:gtcttD2 

i:^<, 8%:-'^<mizm^Lr^sm0mnwx^^z. 

Xlzm^ttL^ 70^Di Si 50nin, 15^02^2 
Onm, 3 OSD3 S6 0nm, ^^Of (1 7) ^CDSOK 
(D^tX (D3 V D2 ) (Om^-^ti^K 
D3 S-5D2 +1 4 0 (18) 

j«c =2. 8-4. 11, msiM mmmm) na = 

3. 7-2. 4 i, SISnsub =1. 5 6-0i"T?ie3H 
20 ffiT'feS. 

[0 1 1 1 1 (mmmmsms) tsmm i ^cfe^^T^i, 

m?^jb^e>, TSP^a^nj^i: LT (1 7) ^(Dmm^m 

fe4 0 n m&itX'$>mtmSimmmi)^2 O n mj: 

^Rtop (Dmi\^,^vm\>^rmmMi:m^^x\^^, 

L*>U J:SP««®*mi4 OnmJ;^J^^^^^C^i, 
i:'^JfeTSl5^^lli»[T'feoT=fofi[^aM6;()^ (8)^S: 
mt~-tJ: ^ ijt^^M'^t^ 1 0 n mJ^U: 3 0 n raJS^T© 
30 |gHlC#ft-r^„ 

[0 112] *feZl<D«^, B|7~9T'*)*>^J:e){C, 

<2jr) im&mizm^ti&tcii^. ^\zi5»^w^m 

mxdt>Ht^-D<(o^m<^±xn^L\^i!itt:fjt^, l 
mi&(D^z)\z^(D^oizm^^-rMmm^x 

[0 113] ^3®igFtUv^M«^fi, aES6 0 0J«J: 
8 0 0 n mOT®3ttf- AT'f^ • • v-gS^r^TO t; 
40 ©T-feoT, Tg|5«M®*'2M*^P>;&:y, UlTaPfi^M 
moMma^ 20 n mRh 7 0 n mJitTT?S#f^*^M® 
Sff^nsub l-^l>Tnsub±0. 1®^(C«>»;, 
2 TSU^a® ©i^*^ 7 0 n mJilTT'M^f^*^ 2 . 0 JgA 
± 2 . 3 VXfX'ib y , +^^bi^®®M¥*^ 1 5 n mJJ^ 
±2 5 n mJ&lT, ±S|5«^©I^*«3 0 nmJUUie 0 

nmi:xrxms^mif2. oa±2. sjwt, 

ffA^4 0 n mm:3 0 0 nm&rfXii^mSSnPm2 0 n 
£2 • mJtUll 5 0 n Q • m^TT-feS. 
[0 114] ^^*j*>, 

(1 9) 
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CO 1 1 5] «ffi®^^S:nsub t-f^t^. mi^B 

miomffrmtnsub ®± o. i &ip3X'S>?,ztmt t 

1. 1 2izm^rmmmmm&i^mzi5mt. % 
9) ^(mmx%^mL ftj^t>^mmiim^b^ 

[0 116] ±g|$^S^jK¥D3 .ROi0^MM^D2 {C 
OV^T«^tt»J. (1 8) ^^jifet-^h^^tPt- 

®TaJ^S^^®|^{iAf>{i »j 7 0 n mJK± 1 5 0 n 

^<z)«^^^e>»»Lv\ z.<r>i-^nrTmmm2m\t 20 

ti> (1 7) (1 8) ^®^TT'Cr>Jg«lfi!W • 
mil. 4-1. 6Sfn?feS. »gi:{ftf|^^JB^ 

^5:^u ft^-^im^msiz-^^tx^mmimiLx^x 

ti. A«cfi5(ctts i c-s i 02 , s i c-s i 02 - 

Mg F2 , Z n S-S i O2 -Mg F2 ii-^mT'*.S. 

[0 117] mmmaj^tz.m\zm\^^iAzv 

2 fiC a F2 , L i F2 ^T'g^-t^ 3 1 or|gi?fe 

(1. 5 5) S:-^AS=b®t 
LT, (SiC) 38 (Si02 ) 57 (Y2 O3) 5 (jg 
#f^n= l. 5 7) ^ (SiC) 19 (S i02 ) 5 (M 
SF2 ) 76 (n=l. 4 9) imif^i[\.^ 
>>!/%) . 

[0 1 18] 3tie>©*mJi. ?M^Jt?:i^1-S3i: 
x^i>. 

[0 119] i5>:{c, *l«ra®^mcfflv^^^i L^^f^ 

GeTe-Sb2 T es iHK2^fe^^T'«Vxe>tiT# 

tc^^-^rj-Pwtm&^v-Pe<D2^'m^t^m 50 



'^^ #IS¥lO-3 2 64 3 8 
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[0 12 0] 2^i^®;t-/t-^>f HtjnriBTtt*)^ 

A'. *l§W{cfeVNTttlIl 5iZm-t^vf£3mm6^ 

SB. nttsii^ (D-^-^^mmr&mizit. mmnr 

«1 T, ^1 T. a2 T. 02 T. • • • • , a„ T. 

3 (iBLn- j =ai +/Si + +g^^+0 

m (0<j^2) , ni=n-k (k = 0, 1, 2) 
nmin -k>l) 

ai T (i^i^m) fjt^\mizidms^mm^^^iz 

&&?m;-^0-Pw OPe) 5:M«U /3i T (IS 
iSm) *-5^r^{C{i, 0<Pbgo. 5Pe 
U T{Cfev%T{i. 0<PbSPei:;&»J^^) 
S/^^TXAcr-Pb^rMitbT;*--^-^^ hfS, 
[0 12 1] 01 6fC (a) Pb = PetLfc^i^, 

(b) Pb = o (^Tfc^) tLt=im^(Dwmm(Du 

®. 1 WSO)/Vv^ p 1 i: 2#B®/^;i/x P 2 
tl-5ra®fig?:J®SLTl^S. 01 6 (a) Ttt^age© 

iB^/AVi/>^{c J: ^im(mmim:^tzRsr^mz. i § 
rmfSfrrxmtr^mmmT Lmt^^mizm^-ox 

[0 1 2 2] HI 6 (b) T'ti, yty/Viy(.m.m 
KV-i^ttl#g®MVbXflBj=fJ^(C^U -ecD^©:f 

^i^Rim^^xmi^mi:-mz'mx&:r.timt. 

[0 12 3] Z.<DJVVy.^ h^^Z?-^~^lzLX. 'p 

^^^^x^&<Di}^:$immmmmmx'$>^, p 

w, Pe, Pb$:|iS^(cf5ttiefb$itSzii:{du ^Vv 

:^^h^v^ty-t\m<D^X'm. mM.m>n?>. tj: 

[0 12 4] #{C. *^©*i*fi«>*;jKffi0!|i:UT©C 
D-RW^C^3^^T^i, ®1 7tC^-rj;e)tC, nTV-^ 
(n = 3 ~ 1 1 (DmO ©I^tcl^bT. n - 1 «©fB 

U SS^fatA^i/jx^r-r-^TO. STtfS. ^fc/t 

-r Tx/tcr- p b ^msti-^m^ (ytyyvimrs)^it 
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[0 12 5] '^z. :^mm^micMLx\t>i-yj'^n^7. 

^>'WT3^Pb$:0<Pb^0. 5 P e J: {C+ 
m^^tLv^imAU-Pe^mML. S$nT (n 

t±3~i i*T'<z)^ (D-^-i^ ^mm^^mzii. ± 

IBVt;bX:^ h^5^t;-{CfeV^T, m=n-l. ai = 
0. 1~1. 5, ai =0. 1 — 0. 6 (2gig 
m) , Pi =0. 4 — 0. 9 (l^i^m) ai 

T ( 1 s i ^m) fj:^mmizmmm^mi^-^?>iztc 

«>fBfitA»7-Pw (>Pe) ^mtU Pi T (l^i 
^m) «eS^r^(CtiO<Pb^O. SPe^SA-fTJX 
y\'C»-Pb5:mi<|-r.5®A^iVN (fcfe'U i=m^C^^^ 
Ttt0<Pb^Pe%L<tt0^/3B, <0. 5i:«;y^ 
■5) . 

[0 12 6] fj^n. Z0)j'Vv:7.:;Kh'y7^P-\i.W&<D^ 

mmizm^tix^>^^j:oiz. ^^mmm^^m^^^:it 

Xl>55^i>--T'2feJ;t;4^SiSga^«T'^i>„ #{C. 4 
fi:1i&(D;r:7y^;i/:x|EIS/Sni T(Z>;^S©*Sr, #t- 

[0 12 7] 

mmm^m^\ umminzj:*mi^r^, %t>^/o. * 
bT=b^v%. z:©©^, mmt, mm^<o^^mm\z 

[0 12 8] a«±{cS5rSnm^ 

izm<mm=.^(Dmms.'(ti)^^^iibr^, ^mcDwm 
mimii4mmmsi {Loresta fp . =.m. 
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Stt«:V%, ifc, •x-f:^i'^»it:#l 2 0mmT% * 

.PS = F-R (2 0) 

P V = p S • t (2 1) 

[0 12 9] -:iT% uwM. v\m%-f^mmim$i. 
(m^x^^^wiEwmx^v. 4. 3~4. bomi: 

t.> ;^^<j7 0/im, ^^1r<Jl. 3Mm{C^^L:t?^fi 
8 3 0 nmODl/'— if-tf-A^ryN'C- 5 0 0~6 0 Om 

[0 13 0] mm^(7)mm\zwv}^:7.7'v^mDu\} 

10 0 O^sfiliiSI&fflV^A-. ^'v^y K®««tt7 son 
m, NAtiO. 5 5T**)^„ gBii^lil. 2~4. 8 
20 m/silU fl*Jiftti2. 4m/si:Lfc. J&fc, 1 
195$. Z^m, 3<S3^ 4'fg5ii:tt-?-*l^*l,l. 2 m/ 
s, 2. 4m/s, 3. 6m/s, 4. 8m/sS:#g 

-r. 

[0 13 1] i^tCliSl 7{C3^L/)cA;i/>CXh^-5^s; 
-SrfflV^fe. feeu «i!ii2.. 8m/sJ!JU:-eti, V- 
i7^iS(D:ty/VV:^mmem T{CfeV%TPb = Pe t 
Pb«-r^TC5?«ii{Cj3VNTO. 8 m 
WT'-Si: Lfco 2fSigT'®^? □ i^mmit 115ns 

30 IzS-im-^-^fc. n^MMitZ^jSteSb^J, *Jv9<Dm 

mmic um$,x-^^ ^.tit 17. ^nsBcuhtz., 

-9>f hbfei:#fC3TV-^®i^«ViJf*«l 7. 5ns 

[0 13 2] (^mi) »«±(C, TgP^M (Zn 
S) 80 (Si02 ) 205:1 OOnm, IBSiMAgs I n 
5 Sb6l.5Te28.5S:l 8nm, igP^M (ZnS) 
80 (S i O2 ) 20^:5 Onm. SttMAIggTai 
$: 2 0 0 n mmitL. ^^X<Dm.t7.J^V ^mX^SE^ 
40 ^i^TfC-f^^L feo 1 . 2 mm©d<U * - 

d<*-h^T% #^cwi^^v^|5gy, mm^\z^*) 

1. 6Mmf>>^T'(gO. 5 3 Mm, g!?$3 2nm®« 

[0 1 3 3] HMSti, Sr^^S2X 1 0-4p aa 
T, ArEO. 54 Pa, JESKb-hl. 3nm/|3>-e 
^Lfeo i*:^5i[^{i9 2 n Q • m, WmSjmt 
0. 4 6fi/DT'feofc. ^ ^^^Mife«X^ 

wmmf^%x(om^m>mirfxtb-^t^. ±spfet>-& 

50 mtZ. 5 0 g/c m3 Taia«A;i/^SBfg3. 7 2 g 



(17) 



S^^l 0-3 264 3 6 
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/ c m3(D 9 4 %T'fe o fc. 

[0 13 4] :^mzMU mm^-7-i:^yi3^zm 

SifN'^^-V-i^^r^Life, Pe/Pw=0. 5T— 

^tu p w ttim^mt^'&x 3 TV- {7 v^y 9 

Pb = PeilLTl>So mmtthibt(>\^^EFM 
■5>i*'i>«#S:l OEtr-y^-^-f hUT^cCD-^. 

[0 13 5] ^^?:01 8{C^Lfc (JiA^^^OJ;^);^® 

iai8{CfeV^T, *SSi2. 4m/s, |^A»7_i2m 
WfetfJ^CNtcUSS 4 . 8 m/ s ^X'fu^^.'^-VyffmkX' 

T, 0. 5T. 0. 5T, • • 

®*1 T-e2§ej^^^<D/'?;i/X0. 5T) t.^-oX\^S 
IT, 0. 2T, 0. 2T, •• (fefe'U #iBI» 

[oi3 6]>^{c, 2^, Ammzi^iri^^mtz 

TV-^i;«;^i<D|^A'7-«Sc#tt?:^Lfe. 30Dffl2 

fee>*^li«)M^®^-ei 0|lI:r-/t-^-f hbfc® 

[0 13 7] 2^g^^Cfe^^•rPe/Pw=0. SilLfc 
^©iW^gmSrig 1 9 IC, 4 ISiSfCfcV\T P e = 8 m 

WT— ^ n x^tcm^oym^^^m 2 0 K^-t. 4 ^ 

^C^V^-CPe/Pw=0. 5ilU /3B=0ilLfc^ 
®a8^^S:@2 i tc^i-, 2'fSii, 4*gBi»cfcv%T, 

^mm. 3TV-^S;>^y^t:fe^CJ£^^gai/1r7-V-2; 

l^X&^ti\ ^tili, *^#e>;b^bfeEFM^# 
L5l<i:$e>»C, 3~5n s e c^iff«:j;»v^r*«f#P,|X 

[0 1 3 8] (mmm2) mmKD^jkxfmmmc 

^V^T, laiiM^SrAgs Ins Sb6lTe29. Ag 
5 I n5 S b6i.5Te28.5^ Ags Ins Sb62Te28 
®3^i:U SMM$:JiC$8 0nm<DMAl (Mg9 

9 . 9 9%) t LxmmizT"^ X ^ srf^figLit. mm 

a^^SRZXl 0-4PaJKilT, ArffiO. 54 P 
a, ^l^-hl. 4 nm/#T'Xyl>y4»^Lfc. 
^^;^{i4 6nfi • m, S^^T^JiO. 5 8 Q/D 

[0 13 9] zmmzMh. ^3mm'=?-*jyii^x^ 
mj-^v-'7-vy^mm\^t=^ m^z (a) , (b) . 

(c) tC^tl^nK^S,«^A g5 Ins SbeiT 
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6 29. A g5 Ins Sb6i.5Te28.5- Ags Ins S 

b 62T e 28<^ 3 TV- ^ V v ^ ©^i^Hf^rS^f , S b 

yTesi,i}^±^<fjisiz^nxM/b(Dt^v^tm^tii> 

S b/TeJt5:$e>lCli^Ltl Om/sSK©i^ 

[0 1 4 0] (laS^ilS) imm^m-^ S O nm©|iBA 

^mmit. Pf^^S3X 1 0-4paJ!^^T. Arffl. 
OP a, fiSm^-h2 0nm/Ti>T'XA°^)/^e^gaL/fe. 
{*:|^i^«3 2 n Q • l^^^t^ttO. 4 Q/D 

[0 14 1] /l;b^-r U— 9--T'tJSSfbS:^?ofc. 

SWLfc. @2 3tC3Tv-i'i?vy^rO!)^Ejg3S®?:^L 

1 e> 3 ^»c*H:tTJS;«g;5;v- -grJe-r 5 

20 

[0 14 2] (SI!6M4) HJfeMl CD^Sat)tM«&*JC 

feV^T> /S*fMS:Al99Tai ilAga)2MilU SBffil 

mk;p> ±mmMBm^m^m^-kt>'^x. &rF<D4 

Lfco A 1 T a SlUtA g&MMCO^ 

^tt-e*v^*u iiife0!ii&tjf|yfe«af3i:i^cTfe-5o 

(a) TSP^^ (ZnS) 80 (Si02 ) 20?:1 1 0 
nm, Ags Ins S bei.sT e28.5t^M5: 1 6 n 
m, ,±m?mM (Z n S) 80 (S i O2 ) 20?: 5 0 n m 
t. U mtmitm^ 2 1 nmOA 1 99T ai -^^feSMM 
30 tm^9 0nma)mAs(D2mt:Vt^o 

[0143] (b) "Fma® (ZnS) 80 (S iO 
2 ) 20^:1 ZOnm, Ags Ins Sb6l.sTe28.5iB 

1 4 nm. ±.mmM (Z n S) so (S i O2 ) 
20$: 6 0 n l^mMlitm^ 2 1 n mCDA 1 99T a 

1 -^^SMMtm^ 1 1 0 nmOMA sCDZMtht:., 

(c) rmmm (ZnS) so (Si02 ) 20$:1 l O 
nm, Ags I ns Sb6i.5Te28.5iBltMS:l 8n 

±^mM (Z n S) 80 (S i O2 ) 20$: 5 0 nm 
t U ^Mitm^ 2 1 n m(DA 1 ^T ai -^^^M 
40 i;^$9 0nmOMAg©2®i:Lfc„ 

(d) TSP^® (ZnS) 80 (Si02 ) 20S:9 0n 
Ags Ins S bei.sT 628.58^®$: 1 8 nm, 

(ZnS) 80 (Si02 ) 20$:4Onmi: 
U HW«fi;y$2 1 nmODAlggTai ^^^MMMt 
^tS 5 OnmOMAg (DZmULtc, 

[0 144] H24 (a) . (b) , (c) , (d)fC 
-en-ftl^m (a) , (b) , (c) , (d) 03 

50 >A^e>nfc, jfcfe, Asmm^mxiim&vyf-A 
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[0 14 5] (llife««|5) MMSSr^Sl SOnxn®. 
S i 5:0. 6 6% (fifi%) , CuSrO. 3 4%, Mg 
5:0. 9%, Cr&O. 0 8%-^>t-rs A 1 -^i: Lfc 

it. ai^2£S4 X 1 0-4p aJ[JAT, Arffil. OP 

mn^itS 8 n fi • m, m^Sri^itO. 4 8 Q/DT' 

v^Tt;, ll«gMii:l^«®^-I^yN-'7-v-i;>;i« 

[0 14 6] Ommi. 2, 3) SMM&Al98Ta 

2 i: bl^4 0 0 n mi: 1 tmmi^^ 

^xi/iiw^LTczo (j^^ji) z.<f>fmx'imt/oif 

<D^m^iZi3\^X 1 5 0 n Q • mJgiLh<Z)^g^^^*c^^ 

^m.^i)'^<^tH. iii^mfmti^maL i v o~2 

2 0nQ • mtfJiritzL, (ijc^^n^l 9 OnQ • mf^ 

^«+i)-T'fe^ t^x Mmmn)^ 1 ~ 2 m 
[0 14 7] ^v^MI^SA^?^$4^^o^c^lS*^ 

onm (Jt^2) i:b;tfcr5, ra^®flM^|t*^ 

e>tU 4. 8in/sT'Jii;'V^i*^#Stlfc. L 

+4>T'2. 4in/s(Cfe»:fS^Sfb*^U<, 

[0148] KJ?5:$P);c»<LT=b2. 4in/sT'® 
flieSffct3#|l®|T?$;5:*^ofeo ®2 5 (a) , 

(b) {C;RMMIK^:6^4 0 0 nm (tt^jl ) h 1 6 0 
nm (Jt«e0!|2) CD^®3Ti;>yi5J^i«^H5r^U 
fc. >'^-m®#^=b2fgigT'CD4<hAS^>;;^f;!)^|ISgMl 
tCil^LT2~4 n s e clg*i)T?feS. 3®3a*ti, J: 

[0 14 9] ^k\Z, W^2. 4m/sT'#g«V-i^*^ 

"5 Sb59.5Te30.5t.Sb/Teit^:<6<b^^fcM 

fg?:^4:Ufe«|«t (Jtl^S) $:MSbfe, 

2 0 0 nin{CfeV>T^2. 4 m/ s 1 
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0~1 6mW^CfeV^T^^gF^ci^«y4^*^e.tl;fe. L*^ 
U ^Sl*i«84. Bmy s-i^am^^-Y^X. 10 

*U 7. 5n s e cRii^oito 

[0 15 0] (il^4, 5) ||Jfe«ilJl®®WCfcV% 
TTaiifi5il®ll^*8 0nm, |B«^5:2 0 nm®Ag 
5 Ins Sb59_5Te3o.5, 3 0 n 

m, )SI*»?:1 6 0nmCDAl98Ta2 (Itli^J 

4) , tm-7-i^yjkz:^dm^'iu--7-z^>^wmv 
mmm<mimsm^^vx\>^^, 

[0 15 1] m2 6iZ3T-^-i;iyy-$t<D^^miim^m 

■r. 4fSi^■e^i^<v-2/■>*^J5;v^:^i:*^fc*^s, $ 

fc, Jti^fi»J4^CiB^^TiB^M/^&Ag5 ins Sb 
61 .5T e 28.5t LT 4 ^T'OM^^mSrS^bfejlE* 
5:f^b^: (Ji^j5) A^, ^^b®fe«)2«fiil?© 

20 im^-^jmtf^+^x&^t^. 

[0 15 2] mme^ mm i (Dmmmz^\>^xr 

SPfi^0iK@5:l OOnm, 1 8 nm©A gg 

Gee SbeyTeis, _tlHS^^K^5:4 0 nm, 
S$:2 5 0nm©Al99Tai x-T ^^^^ 5:f^J*L 

fe, #M©^tll^l^tiS^KSff|i i:ra«T'*>^, g|2 7{C 

3 T^-^ py9(mmm^^^. mm i tmm 

[0 15 3] (|^««J7) I^MS:^^ 1 SnmODAg 
S Sne Sb66Te23, S*fMS:A 1 gg.sT ao.5 b 

fiRbfc. S*r®®{*:|^iJi^tt5 5 nQ • mlrfeofe. 

02 8tC3TV-^i^«y^G)^ngi!iSi0S:^-r. 1~4^ 

it. 

[0 154] (^M8) 

(a) ||S6Wl®M«^^C^3^^TTg|SfiMM»5:l 0 
Onm, IBIS1F$:2 0 nma>Ag5 I na Ge2 S bgs 
Te28. ±aJ«i^lK^S:3 Onm, SM^?: 1 6 0 n 
m®Al99Tai U t^-C Srf^^Lfe. #M«>^ 

40 )S^ttiasfi>5ii:i^^T'*>s. 

(b) ||S(5Ml®M«l^^cj3^^TTSl5«il®I^S:l 0 

3 nm, t^M^ 1 6 nm<Z)Ag5 I na Ge2 S b64 

Te26. ±mmmmm--^A2nm. imm^2oon 

m®Al99.5Tao.5 t'-T Srf^fi^Lfc. 

®^I^S^tt|life^li:H«T-*>S. 02 9 (a) , 

(b) izzT-^-^vv^aymmm^^-t. i~4^ 

fc, ±aJ0OTI^*m^ (b) ®Se>3!)^ (a) 

50 [0155] ^^^1 9)^-1 K^tmrn^^m-t^ 
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v^^7.i;tiimhr:^, mmitmmit.m\::,^<D%:m\>^ * [oi5 6) 



« - I 



s m m. 


Hop 
W> 


Mode 


PPb/PPa 


KPPR 






95/17/38 


454 


0.67 


1.56 


0.985 


0.82 


O 


93/19/38 


488 


0. 68 


1. 40 


0. 901 


1.42 


A 


95/21/38 


534 


0.65 


1.28 


0.855 


1.60 


A 


95/23/38 


534 


0.64 


1.22 


0.792 


1.66 


A 


95/25/38 


598 


0.58 


1. 12 


0.852 


1.70 


▲ 


95/30/38 




0.46 






1.76 


X 


95/35/38 




0.4 






1.80 


X 


95/16/30 


450 


0.66 


1.99 


0.900 


0.35 


O 


95/17/30 


464 


0.66 


1.87 


a905 


0.42 


O 


95/18/30 


491 


0.67 


1.74 


1.008 


0.42 


o 


95/19/30 


4^ 


0.67 


1-67 


1.06 


0.34 


o 


75/19/30 


470 


0.73 


1.50 


asra 


1.35 


▲ 


80/19/30 


452 


0.74 


1.82 


1.05 


1. 10 


A 


85/19/30 


487 


a7 


1.53 


a 931 


0.84 


A 


90/19/30 


492 


0.68 


1.69 


1.025 


0.50 


O 


95/19/30 


529 


a66 


1.72 


tlOO 


a34 


o 



[0 15 7] i:iB«(csi 7(D§m^v]y:x7. h j« [0 1 5 9] H6{c^-r ji'^tc, rmmMm^iti^i 5 

(ex. H19) . ^^T?, ^A-':'-iR#<|4{CfeV%T 30 nmOD^tCti, #{C3^MI^7b^2 5 nmj: 

- i^Smmf^^-) -eC^gSlffiSrit^Lfc. mm.. ^ 3 5 n mX't± 5 O O mSKTXm L < bfe, 

Itop > PPb/PPa, NPPR, 2itJftf1?±®fitffi [0160] (HJfeMl 0) *^0!)SIE«t»CCDi:®5 

Am/sK^Vi^W^^J-^rj-XOm&hy^-A-^ B.. WmO. 4~0. S^m, ^^(il. 2 — 1. 1 ft 

[0 15 8] CD^{CS^V%T, 1 0 0 Om^OV^v S*^jr7-^CD*&{>^j£«?>»C«:»J, ^m-flMMm 

^f*n 5 n s e c«T®^?:0, 1 5~ 1 8 n s e c < ^ »J d Si :i<7)#*flWl?:*T*.m 

S:A, 1 8 n s e cJSUi&A, #tC5 0 OtHiaTT'2 0 LT, ^fe7&^o^f^^O)^S*W^S2«J®^SJ: 

nsecRjii:*sj:e»&»^s:xT-^b*:. ±si$«^ 40 ^)±^<tji^f.iE. im^-iffmmm\zm\^£'&. 

m-8 0 ninRi:(DTS|S«^)KJ»-e, S^fCj;^::/^^ [0 16 1] l-^&fct., II^M-^cDgEMS?: (2) ^09 

i/n^;K^jb*'::;*Cg<, PPb/PPa>l. 6feS J:dlcM^U Mo dc feJ:invio dL ?:-?-*l-etlil«a 

Mo dc -Mo dL >0 (2 2 a) 

Mode >0. 5 . (22b) 

T-fetiff. 6»i (8) ^S:SIMbTv>&i:#;te>*iS. - (®@B3«^>'^''7-) T-G)^IIS'(i$:Mv^fe. «l^i:j»f^ 



(20) #§§¥10-3 2 64 3 6 

37 38 

Mo dR = (Mo dG -Mo dL ) / (Mo dG +Mo dL ) (2 3) 
fCriB LXmm^-ttlim^RtfRSt^lzm^^ ^mo. 5 ^ m, 3 5 n mi: Lfc, jgtCj:S{a*^ 

-r. fifctgM<Z)^$r*GgT'S^. <l>=0. 2 8 7tT'«>S. 

[0 16 3] ^TT'ti, *fSW®^{C^3^^T#Mff*' [0 16 4] 

S:^-2®J:e)tca^^^bS-a:TH6~9T*§1^$nS mz] 



1 

I« V 

91 »^ 


OOO 


OOO 


«< 


«< 


OOO 


OOO 


OOO 


<3^<J 




si 




OOO 






» - ' 


OOO 








1 


oo-: 


o-4o 


OOO* 


iii 

OOO 


ooinoo 


iii 

OOO 


0.86O 
0.872 
0. 923 


SSSS 

OOO 


if 

oo 


2 

1 


ill 


iii 




iii 


.Si 

oo 


iii 

oo'o 


iii 

OOO 


ill 

OOO 


0.085 
0. 086 


PPb/PPi 




-^^^ 












5S:? 


SS 


s § 


sss 


















£ 1 


nun 


















1 




COOO 








•Si? 








1 

m — 


0 0 




SSS 

CDOO 


0. 69 
0. 67 

U. 

L_ 


OOO 


o'oo 


OOO 


OOO 


oo 


IS 




35S 










lis 




ii 






OOO 


OOO 


o'oo 


o^^ 


0.7 
0.70 


OOO 


OOO 


oo 
















55S 




5^ 


«^ 

o 


85/17/38 
95/17/38 
105/17/38 




85/19/38 
95/19/38 
105/19/38 




95/15/50 
105/15/50 
115/15/50 




95/17/50 
105/17/50 
115/17/50 


§11 


115/14.5/60 
125/14. 5/60 



[0 1 6 5] fE^||^tC»i/1;i/:;?.^'y^ttMDDU 1 0 T-Pw/P e = l 3mW/6. 5mWi:UEFM5^> 
0 0®NA=0. 5, jft«7 8 0nmCDe/:^5^AS:M^^ ^AA^-><Z)f^$:ff ofc. *ldfefi»HcfeV>T_hT® 
fe. ai 7<DA;b><.^h^5^i;-T% jSS$2. 4m/s 50 fi^tt (ZnS) 80 (S i02 ) 20^ ^MitAg^ 



(21) 



39 

I ns S beoT esoT-fey, ^MltA 1 99T a i (4 
Onm) /MAg (6 0nm) <D2Mm^%:m^r=^ # 

(0 16 61 m^izitmmm4 ti^t/om^T^v. 

v-i»:«tf§p>nfe„ rmmm (di > , (d 
2 ) s «.of±aj^» (D3 ) mmt£»^m^mt^ii: 

LT, ( 3 ) ^<Z) I ret ^i^ii^lZ^SmX'^^mmm. 
to 1 6 7] $e,JC$fe, 4¥^^-i^i!)-^fi,(DRmmZ 

i^i^^<mti?,mmm!m^MmLx\>^^. msoizm 
n±(D8 m6~io<Dtmmmm tModji<m 

^StC^tl (0tf "a" "b" ;#,^<Z)^>^^) , Mo 

6 ^^^'C^ < JfcS (0tt> " b " e> " c " j^f^CD^pp) 
ModR imZJ^yh^K^j:^. ^izMot. ModR *t 

"a" , "c- T-^) , Rxmo dR 3?,^ 
S::*:i:^S> t-^t>^6 = 3 7r/2i;;feS;^ 
"b" T'«^) (i^^^tlTV^^. 
[0 16 8] L*^U li^t|gS!Hil0||. ■r;ifc;b^, 

X'<Dm^mxit:k^mm<Drtiit)^i^^zii. mmm& 

iit<?)«6>o^*t|B^S-e 2 n ■KS^T' 3 ~ 5 n 

TV>Si:#;tP,tl5. ^iZtt, mm^Oy:f^jiya.^ 

;i/Jt p p b /p p a ^f>M^b3*ife:/y >^;i/JtN p 

PRt»^fc1±T^Lrv%S, «aaPPb/PPa^ 
1. 6. t)L<ttNPPR^l, O-efetltf. IBItBU^ 

PPb/PPa>l. 6t,L<ttNPPR>l. 0 t^j: 

10 1 6 9] 03 UCfi, (13) ^A^P>fc*^§j:e>(c 

SNPPR# {03 1 (a) } PPb/PPa (H 
3 1 (b) } , 3e>{CPPa/Itop ffi {03 1 
(c) } i:Mo dR ©BB^Sra^Lfe. NPPRJf>ppa 
^v^otfi^B^S {c^<«C#-rsS;b^o dR i:;g«)T 

^-^^'^ffMiti)'^pr£\^t\>'^o,^X'm»iy7.^2^lzt 
oT#^AU<, *^0|^J«©::/'^yi/n7';i/M#PPa 
/I top *^^^<'^i:<'^e)>^,TS4*ffli/X5^AJCiloT 
V ^® tiM o d R ;()'::;*cg v ■T'fct) 6 = 

TT • 3/2T'*>^o 



1 0-3 2 64 3 6 



40 



[0 17 0] Z<D^-^IZ. ModR 

ffl^ A L < t± 8 fc#t)o TII®iW»cfisffiS&;tSjcfi 

<DmmiX';^tni. ModR>ox$>^ztit^t>^Aj 

(DZt. 0. 0 3eLt(Diz^fjim^m^j:olzmSli-^ 
Zi:im^L\,\ m-2iZit. im2. 4m/s 

•T^X h \ C D^tCflge, LT, 1 0 0 0 m^O:>P 
yiiifil5.nsecSHr(Dm^^O. 15-1 8ns e 
10 c $:A, 1 8 n s e cRi:SrAT*^tfc. #{C, 5 0 0 

©OTT* 2 0 n s e c PXttfj^?> j: o f£m^i:X t L 

#ilMS:5 0nmi:^<Lfe#^, i3^MSr^<-t-5ie;. 
M:«i«fe»J, (1 8) ^:wXeHT'fei^«m^^3^:;^)^*J;b^ 

[0 17 1] iui^jc^-rtiti rai^^so. 7 

1—0. 7 2:ftiWe>*l&l 0 5/1 5/5 0®®;^^ 
(ModR * 1 00=-l, 09):^fc. 105/1 
8/5 0®M^ (ModR * 1 00=6. 7 7) ?:Jt 

20 mLt^m^. ModR *<:*c^ < , v > 

i:#;^e>tl^ 1 0 5/1 8/5 0<JD#^®S^3&^, I to 
3j<«#©3E<b (PPb/PPatjL<ttNPPR) *«/^ 

v^e>®*^e>«i 0 5/1 8y5o<D:^imt.h\\ 

[0 17 2] L*^U ^^L;4--y\'-^-f hWAtt©® 
*^e>tti 0 5/1 5/5oa);fr*W*Lv^ if^^iim 

©A9>X?:#aftltf. 10 5/1 7/5 0 (Mo d 

30 R*ioo=3. 6 0) ii\>^^r^mm^9miiti^, 
[0173] mtmi 1) tmm4^zis\^x. MSfm 

S:2 0 0nin®Alg9Tai iiLfc, 2^g^T<ZH£/tr7 

[0 174] (mmi2) ±mmmmmi:6bn 

m, SI:fM$:2 0 0nm<DAl99Tai thfci&J^ttM 

mmitmmiz^-<xi;i:i^^Lt^, 2^{c^{:r^«a 

40 2^gifici3v^TiNligL;r-/t-^>f fs^ 

AC- 1 0 — 1 5mW^CfcV^T, 1 0 0 OEfgS® 3 T 2^ 
<V^A^20~25nsec tC*T'liADtfc„ 1 
7. 5 n s e cOT^!®{i^b:t-yt-^-f h 5 0 0 

[0 17 5] 

50 mm^^yhu-Au ^emm^^zyssm^-iu-izm 



(22) 

41 

b7oT e3o^B,^3mim.^^-7.ft^mmMizMh 

m^JtUt-t^Zmz^i), CD-ROM, DVD-RO 

[01] ^^(D^tm^^mmmimizm&mmm. 

[03] Hlt3^®fiiffl||O^0 10 

C05] s^M#c)mre0 . 

[06] sM^(DRamRrfmmfDtmm(Dmmm 

[07] Mlt3t®MI*^&im^B^li^M(Dl5i930 
[08] M*|-?tcDHI*^;atJ=fefg||<7)im#J®2JWg0 

[09] RMyt<DSMmmm^(Dimm<Dmmm 
[010] Mi#)t®sit^aim*BM©tf#«®mm50 

[01 1] ^yb(DmMmRtmim(09mm<Dmmm 
[012] sw3t©sM*>s:tm4aii«)H^«?!i®m^0 

[013] *#6^a03t#«>W^iB^ffl^^ii{cfet:tSM« 20 

[014] *l§^g®^^W«^l3^fli«E«a3DgBiiM(^ 
S£l5c<7):y^S:SiW-rsSiW0 

[01 5] ^^m(Dm:immdmmm^^<Dmm^ 

[016] ^M<D^-:fuyr^JUGimm 
[017] fiB^yt;i/X®t}i^0 

[0 1 8 ] 1 ® 3 T V- S^'^y ^ ®^JS^0 



«KFg§5}tl0-3 2 64 3 6 

42 

[020] mmm i ©4 ^s^r-cy^is, gsif t^-^ . 

[02 1] |Q6Ml®4^gMt?CD^fg> i^Ar7-^^^ 

[0 2 2 ] 2 CD 3 T V- ^ ®^i^0 

[02 31 l|]te^3®3TV-^7i;>">y^«OD^i^0 
[02 4 J mim4(D3T'7-ifi?-jitff)^niStm 
[025]ii^l, 2<D3T-9'-i/Vv'f(D^mm 

[02 6] imm4a)3T'r-'i7i^v90Mmsm 

[02 7] ||fi6M6CD3TV-i'e;«yif©^i©^0 
[02 8] ia6M7©3T'7-i^S?«);^5f<D^ig«g0 

[02 9] mms(D3T7-i/i;fvii<mmm 

[03 0] ||fig«?!i 0©S«teWcfetJSMo dR ®||8!l 

[03 u mmi o®ji«^tcfe>*sNPPR, pp 

b/PPa, 2SttJfPPa/Itop ilModR ®*BB5 
[^®SiW] 
1 

2 a UlTSP^SM 

2 b f$2r'mmm 

3 *^<i^a»s 

4 ±gis^jm 

5 smm 

6 h® 



[01] 



[02] 



#§§^1 0-3 2 64 




5 SMM 



[04] [010] 




(24) 



0-3 2 64 3 6 



[@6] 



"5 © 



1 

0.9 
0.6 
0.7 
0.6 
0.5 
0 4 
0.3 
0.2 
0.1 
0 



SutjiyZns-SiOi/AglnSbTe/ZnS-SKVArra 
xnm 20nni 30nm lOOrvn 





















— 























































SO 



100 



150 



200 



SubyZns-SiCV^InSbTe^'SiCVArTa 
xnffl iSnin 30flni lOOnra 




"♦—Amorphous 
-o-Ciystal 
-A- Phase 



50 100 150 

Thickness(nm} 



1 

•J 0.9 
2.0.8 
80.7 
£0.6 
>J0.5 
pO.4 

850.3' 



Sub^-SKVAglnSbTe/ZnSStCVArra 
xnm I6nra 30nm lOOfwi 





















« 
















— 








— i^ 

























50 100 150 



200 



(25) 



#ggipl 0-3264 3 6 



[HIT] 



1 

1:0.9 

SO.7 
gO.6 

§"0 0.4 



SubJZns-SiCVAglnSbTe/ZnS SKVATTa 
aOwn 40nni lOOnm 



Is 





















— »<w 











































Amorphous 
-o-Cfystal 



50 



100 150 
TlMd(ness(nm) 



200 



1 

0.9' 
0^ 
0.7 
0.6 

05 
0.4 

0.3' 



^£ 
'550.2 
<CS^0.1 
0 



SubyZnS'SiOyAglnSbTeXZnS-SiCVAITa 
xnm i8nm 40nm lOOnm 











""•wet— 












1 — 






\ 










1 





































50 



100 150 

TTvcknessCnm) 



Amoiphous 
-A-- Phase 



200 



1 

80.7 

f^O.4 
150.3 
"^50.2 
ttSi-Oi 
0 



SubTZhs-SKVAoInSbTe/ZnS'SKVAITa 
xnm iSfwi 40 nm lOOnm 





























\ — 








A 








A 
. -A 


1 








r 





















-a-Ciystal 



50 



100 



150 



200 



(26) 



0-3 2 64 3 6 



[@8] 



0.1 



§0.6 

0.4 
Is 0.3 
^0.2 

0 



SubTZns S<VAgIn$bTe/ZnS-SiCVArTa 





























































^^^^^ 











— ♦^AnHxphous 
—D— Crystal 



50 



100 150 

Hiiclaiess^ 



200 



Sub/Zns-SKVAgInSbTe/&iS-SiCVAfra 
xnin 18 ran 



— D-Oyslaf 
—A-- Phase 



50 



100 

Tnjckness(rin)) 



150 



200 



Sub7Zns-Si(VAgInSbTe^ZnS-Si(VAITa 
mm 16 niB 50 nm lOOnm 




100 

TNdcnessM 



(27) 



0-3 2 64 3 6 



[09] 



80.7 
^0.5 
SSO.3 



SubiZns-SfCVAglnSbTe/ZnS-StCVAnra 
xnm 20ren 60nm lOOnro 





— AmorpfioK 
— o— Oystal 



50 100 150 200 

ThiGliness(nm) 



0.9 

So.6 
2 0.5 
=^0.4 

^gO.3 

(gf 0.1 



SiAJZns-SiOj/AglnSbTe/ZnS-SiCVArra 
xnm 16nm GOnm lOQnm 




Amoijrfious 
-o-CiysteT 



50 too 150 200 

TtKkness(rwT^ 



0.9 

b0.e 

2^0.7 
§0.6 
2 0.5 

•5-0 



^2 



0.3 



;gS0.2 

5a 0.1 
0 



SubJZns-SiCVAglnSbTe/ZnS-SiCVAITa 
xnm tCfun 60mu lOOnm 























A 








^ 













































AnxvpHoii 

--A> -Phase 



50 too ISO 

Thicknas(nni) 



200 



(28) 



#g§¥lG-3 2 



II 11 




[014] 



II 2] 



tjO 
0.9 
OX 
!0.7 



1|05 







1 






























— Aotorpheus 
— o— Cryital | 

_ _ / 



















































50 too 190 

Thickness (nm) 




m\ 5] 



[01 6] 



(29) 



i^f^^l 0-3 2 64 3 6 



mi 71 



la) 



3T 



I 
I 

IT 'IT 



IT 



,",i.'T.i.'T.'lT, 



IT 



lb) 



rT r-| n r-» r-i r-» 



LJ CJ l-J 



II I! IJ 14 
friie po»er<»i) 



l4 ^ 

118 §? 
I2.4 I 

6 
2 



B16-I7 
II5-i6 
1)4-15 

□ 13-14 
112-13 

Bll-12 
110-11 
I»~10 



[02 0] 



[01 9] 




[02 71 



A«W>6Sb67TetB 




10 11 13 13 14 M l« tt 
iriir po«cr'ii^> 



i. 8 






4. 4 
4 








■ J6-I7 


3.6 




■ l5-)€ 


1: 






2. S 




Dl3-i4 


2. 4 




■ 12-13 






• 1112 








1. i 




■ 10-11 


1.! 




■ »-!0 













1 







IV II IZ 13 14 18 I» It 



BlB-17 
115-16 
114-15 

□ 13-14 
112-13 

BtI-12 

iio-n 

19-10 



^m^l 0-3 2 643 6 



tS2 1] 



[@2 2] 



















































Oil 


/tort 



























10 t2 14 




[02 6] 





|4.S 






4 4 






1 




BI6-17 


L* 




■ 1S-1$ 


^I 


i 


■ i4-iS 


!. a 




ni3-i4 


}. 4 




■ IZ-13 


7 




OII-I2 


1.1 




B 10-11 


l.t 




■ 9-10 







»t.t 








4. i 
















1.1 


■ 15-16 








■ 14-15 








013-M 






2.4 X 


■ 12-13 






? J 


Ql)-I2 






Lf 

l.f 


Bto-n 






■ 9-10 


1 


9 10 t> 12 13 M l» l». 1 















Bl€-t7 

■ lS-16 

■ 14-15 
D13-14 

■ 12-13 
Bll-tZ 

eio-ii 

■ 9-10 



rt' 



r / 



10 It 13 11 \\ l» 



|4 ^ 

t 



3 BI6-17 

■ 15-16 

■ 14-15 
D 13-14 

■ 12-13 

■ 11-12 
B 10-1 1 

■ 9-10 



[02 8]. 



[03 0] 



A«5Sn6Sb6gT«a3 



10 11 i: 13 14 13 \% 1 



E 



4. 5 
4. 4 










ni6-i7 


16 




■ ia-i€ 


3. 2 




Dt4-la 


?. S 




□ 13-14 


1. \ 




■ 12-13 






OI1-12 


\. 6 




Bio-n 


1. 2 




■ 9-10 




(31) 
[02 4] 



10-3 2 64 3 6 



B B S □ ■ 



l^isS|i|i||||j:|||jr^| 



is/a)A| iDO|>-)A jpaurj 



uar jiiiiiiitiiii^; 



«5 -VI ae 



-am . ^' 






mill , 








mm 


'-111 ^Pi^i iPH 









«C U5 -r 



^^jiiiiifiii III 

hii«.ll!:iil'r»i, 



(32) 



^^m^l 0-3 2 6436 



[H2 5] 



[@2 9] 




to II 12 1} U 15 



I /, mm 



r^i I I I I I I I I, 

S 9 10 II I? U 14 l9 IB I' 



BI6-I7 
Bl$-16 

■ 14-15 
□ 13-14 

■ 12-13 
BI1-I2 
a 10-1 1 

■ 9-10 



ai6-lT 

■ 15-16 

■ H-15 
□ J3-H 

■ 12-13 

aii-12 
Bio-n 

■ 9-iO 













[ — — [ — 1*'^ 








■16-IT 








■ lS-16 








■ H-15 






■Mr r 1 ■^m"'' " 

H|^^^H^^»2.4 1 


D13-14 
■ lZ-13 








Bll-IZ 

a 10-11 

■ 9-10 


; 


I 


» 10 Jl 12 13 14 15 If W'* 









{b> Ag£ln3Ge2St)64T«>/S 




8 9 10 11 12 13 14 13 16 I 







14.4 






■ 16-17 


\ m 


■ 15-J6 


3.2 1 


■ 14-15 


b.s ^ 


D13-14 


I2.4 1 


■ 12-13 


I2 ^ 


HJl-12 




BlO-lt 


lf2 


■ 9-10 



[@3 1] 



(o) 



(b> 



(c) 



110 
tix> 



Q70 

-2 



i.fiO 
t.TO 
L60 
I.50 
I.40 
L30 
1,20 



0 2 4 6 8 



•» lt\\ 



2 O 2 4 6 6 

I Mode - ModL l/(Mo(l6 « ModL }*KX> 



OLI06 
OJOO 



5 Qoeo- 

a. 

0075 

OlOTO 



o 



;.^::s:.-^;.°:X:::. 



-2 O 2 4 6 8 

(Mode- Modi. >/(Mod|[»'i Niod|>ioo 



(33) 



iNFg§¥ 10-3264 36 



(5i)int.ci.6 mmi-^ 

G 1 1 B 7/24 5 3 4 

53 5 
5 6 1 
5 6 3 

B4 1M 5/26 

(72) WL ma 



FI 

G 1 1 B 7/24 5 34G 

5 3 5'G 
5 6 1 P 
563E 

B 4 1 M 5/26 X 

(72)igiH# mm ^wi- 

(72)^# mm 

isgoim^icfU-^fiiHTBiosws =iifb^ 



